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COMPLETE SPECIFICATION 
Improvements in or relating to Patterns for Moulds 



We, Ax7st33n-ai> Laboh atoimes , Incou- 
roitATEtt, of 224, East 39tk Street, Mew 
York, New York, TTinited States of 
America, a corporation of the State of 
5 New York, United. States of America, do 
hereby declare the nature of this inven- 
tion and in what manner the same m to be 
performed, to be particularly described, 
and ascertained in and by the following 

10 statement: — 

This invention relates, in general, to 
the art of casting metal and alloy articles, 
and has particular relation to an improved 
pattern material, pattern, and method of 

15 forming- and applying same, for example, 
to a refractory model. 

More particularly, this invention relates 
to patterns which are shaped to the form 
of the desired casting-, following- which a 

20 refractory mold is formed against the 
pattern, the pattern eliminated by heat, 
and the molten metal or alloy introduced" 

4 into the cavity formed by the pattern and 
eaist tcj shape. 

25 While we shall hereinafter, in connec- 
tion with the drawing's, describe the in- 
vention as applied in making- patterns for 
cast metal or alloy dental restorations, it 
is to be understood that the invention is 

3Q not limited to such use bait may be 
employed in making- patterns f or produc- 
ing" other castings, and also patterns for. 
molding' vulcanite or synthetic resin den- 
tures and the like. 

35 Heretofore in making patterns of the 
ulass described, casting- waxes which may 
•be eliminated by heat have been applied 
to the model to form the pattern. These* 
wax patterns have been formed, in 

40 general, by applying the wax, in sheet 
form and of suitable gauge, to the model, 

. -*and cutting and trimming same to the 
desired configuration; also, by flowing the 
wax, in liquid state, onto the model and, 

45 through the skill of the technician, con- 
touring' it to make a pattern of the part 
to be oast, and by making preformed wax 
patterns in open molds and applying same 



to the model. 

Each of the prior scheme* has objec- 60 
tions on acount of the properties ~of the; 
waxes previously used as the pattern, 
material, and each has the objection of 
requiring a great amount of skill and time 
by a skilled technician in applying and 55 
contouring- the wax to make an accurate , 
pattern of the article to be cast; also in 
adapting the wax to the surface of the 
model and keeping it so adapted and in 
sealing the wax to the model. 80 

Due to the inherent characteristics of 
the waxes heretofore employed it has been 
extremely difficult to shape and maintain 
the* shape of the patterns; also to adapt 
these waxes to the model in sheet form, or 65 
as preformed patterns and to seal such 
patterns to the model and maintain same 
intimately in contact with the model. The 
waxes previously employed lack any pres- 
eure sensitive property, i.e., any property 70= 
of combining chemically by contact with 
the part to which they are applied, and 
they lack the pressure or contact sealing 
and the tacky and bleeding properties of 
the material of the present invention. 75 
They must be sealed, for example, with a 
hot spatula, or by flowing: hot wax along 
the pattern. This distorts the pattern and 
causes inaccuracy. Moreover, wax pat-* 
terns are distorted by the pressure which 80 
is applied in adapting or conforming the 
same to the surface of the model. If the 
pattern material is loose or not in intimate 
contact with the model and properly 
sealed thereto, the desired accuracy is not 85 
obtained in the finished casting. 

The waxes previously employed are not 
ductile or resilient. They lack the pro- 
perty of returning to their desired contour 
if distorted, for example, in applying QQ 
and adapting them to the surface of tha 
model. If distortion is present, or if the 
wax springs away or does not remain in- 
intimate contact with the model, the cast- 
ing will not have the desired conflgura- 95?- 
tion. The waxes heretofore generally 
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used lack a property of stretching uni- 
formly when adapted to a convex surface 
and compressing- uniformly without 
wrinklings when applied .to a concave sur- . 
5 face. This is highly objectionable in pre- 
cision casting work, and particularly in 
dental restoration where added or reduced 
weight or thickness- along- any part of tk© 
appliance may make the same objection- 
10 able from tke.. patient 3 s standpoint, or 
result in tke absence of tke requisite 
strength, flexibility, fit, or other desired 
propertiesi. 

With tke waxes previously employed,.. 
15 objectionable spread of tke kot wax- over 
tke refractory model, also frequently, 
occurs, particularly in establishing* seal- 
ing lines and tke like. This results in 
what are known as " sealing feathers 33 
20 which are reproduced in the metal casting 
and require considerable time and pos- 
sible sacrifice of accuracy in grinding 
and removing the same. 
Those skilled in the art will readily 
25 recognize the difficulties encountered in 
-. forming parts such as clasp©, retention 
bars and tke like, by the flowing of kot 
wax. It is practically impossible cor- 
rectly to form by hand a clasp of proper 
30 form and cross sectional area throughout 
its length. As a result, considerable 
time must usually be jspent by a skilled 
operator in grinding the finished cast 
metal or alloy dental restoration to pro- 
35 vide olasps of tke proper design and" cross 
sectional area throughoiit their length. A 
time-saving feature is that no heat is 
required, whereas with the waxes pre- 
viously employed the waxers ordinarily 
40 waste about one-third of the operating- 
time in waiting to heat the spatula 
repeatedly. 

One of the main objects of the present 
invention is to provide an improved pat- 
45 tern material and pattern which lacks the 
disadvantage above -set forth and other 
disadvantages of the waxes and wax 
patterns previously employed. 

Another object of the invention is to 
50 provide an improved pattern material and 
pattern having various features . of 
novelty and advantages, and particularly 
characterized by the property of being 
pressure or contact sensitive, the ability 
55 better to take and hold the desired shape, 
and the ability to be adapted and sealed 
to tke part to which applied by the appli- 
cation of relatively slight pressure, or by 
contact, and without flowing wax along 
6Q th° pattern or heating the same; also by 
the tacky and bleeding properties, and the 
resilient and ductile character thereof, 
and the ability to stretch evenly and "to 
return to the desired contour if distorted 
$5 in adapting or pressure sealing* the* 



pattern to the model. 

Another object of tke iiivention is to 
provide an improved pattern material 
which has better flaming properties and, 
in fact, may, in smoothing- the finished 70 
pattern, be flamed to substantially tke 
smoothness of glass without any objec- 
tionable degree of distortion; also an 
improved pattern material possessing a 
long temperature range of flexibility and 75 
which will- not crack or pull away from 
tke model. 

Another object of tke invention is to 
provide an improved pattern material 
and pattern having a higher surface ten- 80 
sion than the waxes previously employed • 
and which will globiulize and pull into 
shape when heated instead of running, as 
where a pattern or pattern material 
formed of wai>is heated. " 85 

Another object of the inv ention its to 
provide an improved pattern -material 
pattern and technique by the use., of • 
which accurate or precision castings are 
expeditiously produced and which require SO 
a minimum amount of finishing, grind- 
ing, or polishing. 3 

Another object of the ihveirtibn is to 
provide improved preformed patterns hav- 
ing tke pressure or contact sensitive and 95 
pressure or contact sealing' and other 
advantageous properties above set f ortk, 
and which can be applied to tins model 
relatively quickly and by a relatively un- 
skilled or inexperienced operator to form 100 
an accurate pattern for the cast article. 

Another object of tke invention is to 
provide as an improved pattern material 
and pattern a pressure or contact sensitive 
and pressure or contact sealing' thermo- 105 
plastic resinous .material havings the 
advantageous properties set forth, and * 
other advantageous properties. 

-Another object of the invention is- to 
provide an improved material for the 110 
initial dipping and coating of the refrac- 
tory model which will have an affinity for 
the improved pattern material; also a 
combination of pattern material and dip- 
ping and coating material in which these H5 
materials have complementary tacks, or 
pressure or contact sensitive properties, 
and bleed together effectively to join and " 
seal lie pattern to _tho-modol'ornarfferent 
pattern parts fo each other. jJSO 

Another object of the invention is to 
provide a method of conditioning the 
model so that a flexible pattern, when 
applied thereto, will automatically seal 
itseix with light pressure. »J25 

Another object of the invention is to 
provide an improved pattern material 
which is tacky and with which the pat- • 
tern may bemade in. sections and the- sec- 
tions may be joined by relatively slight 130 
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pressure or contact, and will bleed to- 
gether and become securely united. 

Another object of the invention is to 
provide an improved material that may- 
be interposed in sheet form, liquid form, 
or other form between pattern parts for 
joining same by contact or pressure; this 
aspect of the invention having- particular 
utility in joining parts of a pattern which 
ID must be made in sections due, for 
example, to undercuts or the like which 
would prevent removal of the pattern in 
one piece from the die or mold. 

Another object of the invention is to 
15 provide an improved pattern material 
which will permit waxing to the pattern 
.without distorting, same because of the. 
higher softening- temperature of the 
improved pattern material . 
20 Another object of the invention is to 
provide for producing preformed pattern 
parts by compression oetween die or mold 
members or by pressure injection of tha 
pattern material into metal dies or closed 
25 molds, and against sheet material which 
facilitates parting or separation of the 
pattern parts from the die or mold. The 
sheet material against which the pattern 
parts are thus formed is preferably ot 
30 such character that the pattern parts will 
adhere sufficiently to this material to per- 
mit distribution and merchandising ot 
the preformed pattern parts on such sheet 
material. At the same time the sheets 
35 carrying the pattern parts are of a charac- 
ter to permit Teady stripping or removal 
of the pattern parts therefrom for use as 

' Further objects and advantages of the 
40 invention will appear from the following 
' ' detailed description, taken in connection 
trc with the accompanying drawings in 
whidh:-^ _ 

Figure 1 is a more or less diagram- 
45 mafcic -view showing the step of forming a 
pattern comprising a plurality of inter- 
connected pattern parts and embodying 
the present invention on a parting .and 
carrying sheet; 
50 Figure 2 is a fragmentary perspective 
view of the sheet and pattern parts of 
Figure 1, after removal from the die or 
mold means; 



Figure 3 is a fragmentary perspective _ 
view showing pattern, parts of other form 5d 
on a similar sheet ; 

Figure 4 is a fragmentary perspective 
view showing the pattern material in 
sheet form "between a pair of sheets; 

Figure 5 is a vertical sectional view 60 
through a dental model after initial dip- 
ping and coating thereof ; 

Figure 6 is a top plan view of the model 
as shown in Figure 5', showing the manner 
in which the pattern is formed thereon 65 
from the pattern parts shown in Figures 
2 and 3; . 

Figure 7 is a detail sectional view taken 
on the line 7 — 7 of Figure 6 ; 

Figure 8 is a top plan view of the tooth 7.0 
shown in Figure 7, with the clasp form- 
ing pattern parts applied thereto; 

Figure 9 is a transverse vertical section 
ihrough a denture model showing a palate 
pattern and the buccal portion of a buccal 75 
and labial pattern embodying our present 
invention applied thereto for molding 
vulcanite, synthetic resin or porcelain 
dentures or the like, or for forming 
models ; .80 

Figure 10 is a sectional view taken on 
the line 10 — 10 of Figure 9 showing the 
labial portion of the buccal and labial 
pattern applied to the model; 

Figure 11 is a top plan view of the 85 
palate pattern shown in Figure 9 ; and 

Figure 12 is a front elevational view of 
the buccal and labial pattern illustrated 
in Figure 9. 

In general, the pattern material accord- 90 
ing to our invention comprises an elasto- 
plastic material hardened or bodied with, 
a. material which has relatively high duc- 
tility, pliability, and relatively low elas- 
ticity. The elastoplastic material prefer-. 95 
ably has low, or fairly low, elasticity, but 
relatively high resilience and tack. 

One class of materials suitable for nsei 
as the pattern material of our present in- 
vention may be referred to, in general, as 100 
a modified plasticized ethyl cellulose in a 
resinous material. While this class of 
materials is capable of various modifica- 
tions as will hereinafter appear, one pre- 
ferred example of such pattern material 105 
is as follows : — - 



Pattern Material — Example 1. 



' ' " Faraplex X-100 (polyester of sebacic acid 
110 and maleic acid with ethylene glycol of 
low maleic unsaturation) - - - 
Pentacizer 344 (technical pentaerithritol 
abietate butyral) ------ 

Ethyl Cellulose (low viscosity) ■> 



By weight 



approximately 180 parts 



150 parte 

100 to ISO parts 
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t- w 1 .n* llft above example the Paroplex 
-^-JliU is used us th© elastoplastic material. 

It is a rubber-like glycol ester polymer 
oi an unsaturated acid marketed by 
& itesmous Products Company, Philadel- 
phia, Pa This material, when heated 
and worked, becomes soft and tacky 
However, there is a reversion back to the 
m f^oaon-tacky material, and therefore 
LU the Pentacizer 344, marketed by Hayden 
Chemical Company of Few Jersey is 
added as a taekifier and plasticizer. It 
prevents the reversion referred to, and 
preserves and brings out the plasticitv 
ri t ° f iSle elastoplastic material " 
Other material that can be used in place 
of the elastoplastic material above des- 
cribed are such material as sole rubbers 
unyulcamzed natural rubber— such 
materials as low polymer svntketic.rub- 
bers, as polyvinyls, alpha polychloro- 
prene, the polyisobutylenes, polynonrial- 
butylenes,— and all synthetic resins and 
elastic materials of low polymer nature 
Si such as may be classed as elastoplastic 
material preferably with a relatively 
high tack. 1 
The elastoplastic and taekifier and 
plasticizer materials are mixed in about 
dO Wis proportion set forth and at a tempera- 
ture irom about 275° F + 0 
about 300° p. or higher if de- 
sirable or necessary with some of the oom- 
pounds hereinafter referred to. At this 
30 point we have a very soft, highly tackv 
material. 

In order to bring- this soft, tackv 
material to a harder or firmer state for 
use for the purpose of the present inven- 
4U tion, we add a material which has low 
elasticity and high ductility and pli- 
ability, and, if possible, an additional 
tack In— Pattern Material— Example I, 
ethyl- cellulose, preferably of medium 
45 ethpxy content and low or medium visco- 
Sl ^ P li eTa ¥^ aW 6-0—60.0 centipoise, 
added for this purpose within abbut th.4 - 
range set forth, and the materials are 

K n S?™ P ^ m L ded ^ at a temperature from about 
50 27o» P. to about 900° 3?. or higher 

■ttany tac-kifiers and plasticizers other 
than Pentacizer 344 may be used withur 
tbe scope of the present invention. Her- 
folyn, a hydrogenerated methyl ester of 
55 rosm marketed by Hercules Powder Com. 



pany, Wilmington, Delaware, is another 
material suitable for this purpose or di- 
butyl phthalate, dibwtyl sebacate, tri-~ 
cresyl phosphate, trichloroonmene, • di- 
plienyl phthalate, chlorinated di phenyls, '60" 
abietic acid esters, the low polymer cuma- 
rone, and mdene resin may be used with, 
certain elastoplastic materials of the class 
described. Where dibutyl phthalate is 
employed asi the taclrifier and plasticize"-- 65 
it may m. many cases, be tk« material 
winch brings in or is used with the har- 
dening a^ent m our compound or which 
renders the hardening agent compatible 
witt the elastoplastic material. 70' 

If desired about 30 parts Hercovln 
may be added to the compound set forth 
as—Pattern Material — Example I in 
order to facilitate the addition of 
tire e*hyl cellulose and render it less 75 
susceptible to foam and give it greater 
workability in the die or moulding^opera- 
tion Wlere Hercolyn is used it is pre- 
ferably mixed with the elastoplastic and 
taclnfier and plasticizer materials in the 80 
compounding operation and before addi- 
tion of the ethyl cellulose. 

Hercolyn is a methyl ester of hydro- ■ 
genated rosm or abietic acid. This- results 
in material which has a fairly low elastic- 85 
i^Ar e ^.^..n^oderate to high resilient 
nerve, pliability and ductility 

Another material which works very 
well for the preceding purpose c an 
t 6 ^ mad ^ h7 * s ™mig a chlorin- 90 
9^. d * rU fe &r _ example of about 
/a* to ioo centipoise viscosity, in 
toluene or any of the oHi«r normal 
swelling agenis for rubber. Where such 
an agent as toluemv or the like is em- 95 

SM' 8 T*^ 1 18 aried > allowing 9& 
the toluene or ihe like to evaporate, leav! 
mg the pattern material. For. practical 
purposes it is ^advisable to add to the 
S* 6 ! ™<f a plasticke^ -sucir as^OO 
ph f a ^ i& or dibutyl phthalate, °° 
dibutyl sebacate,/- trfchloreumene, 
phenyl phthaTate, chlorinated diphenyls 
abietic,. acid esters, the low polymer 
cumarone, and indene resin, where- 105 
upon the material is injected or com- 

ffSSfifi; & *T+. - 11 



Pattosb^- Mathriai, — Example II. ~ 



Ethyl Cellulose - - - . ■ J 

115 25% Cychcized Bubber in Micro-Wa^ 
Me^o-resin L—l (terpene polymer resin*) 
Meoly* "#40 (modified aHEyd resin drop 
matt point 75° C.) - - 



By Weight 

approximately .25. -parts 

>> _ / 100 parts 

•33 62.5- parts 

>> 1.& parts 

r> 1.5 parts 



^oT AVAILABLE COPY 

5NSDOCID: 622456A_J_> 



622,450 



10 



15 



In the foregoing example the material* 
are compounded at tMaperatoras from, 
about 275' F. to about 300° E. or higher. 
The ethyl cellulose serves the same pur- 
pose as in —Pattern Material— Example 
I but is combined with ester gum, which 
helps combine or compound the ethyl cel- 
lulose with the other materials, the 
ester gum acts as a plasticizer tor the 
ethyl cellulose. The staybelite nan re- 
ferred to as a suitable or preferred ester 
iZn is marketed by Hercules Powder 
Company. The cyelkdzed rubber in micro 
wax serves as an elastoplastic material. 
The micro-wax is combined with the 
cyclicized rubber to plastioize it; approxi- 
mately 25 parte cyclicized rubber being 
used to about 75 parts micro-wax. Tney 



20 



25 



may be combined by well known methods 
— for example, by milling with heat. 

The Elexo-resin It— 1, which is mar- 
keted by Glyco Products Company, is 
used as the tackifier for the pattern 
material along with the Neolyn #40, 
which b marketed by Hercules Powdei 
Company, Wilmington, Delaware. Eitfcei . 
■ of these materials may be. omitted, but the 
combination conditions the compound so 
that it adheres better to the model. 

In— Pattern Material— Example II, 30 
ihe ethyl cellulose and ester gum may be 
considered as the elastoplastic material, 
but the oylieized rubber in micro-wax 
livens the same. , • qc 

Another formula for use as the pattern 35 
material, is as follows: 



ulu -..**. * „ TTT 

PaTTEHN MATERIAL — EsAMPIiK XXX. 



40 



45 



50 



55 



Ethyl Cellulose (preferably about to 
10.0 centipoise) -• - - " * . T 
Ester Gum (preferably Staybelite r«E 
Maleic Rosin Glycende (Amberol #800) 
Elexo-resin L — 1 ----- - 

Neolyn #40 - - - - " ' 

In Pattern Material— Example ILL, 
the materials are compounded »t tanpem- 
iores from about 275 E. to about dOO F. 
or higher. The ethyl cellulose and . ester 
gum serve as the elasto-plastic material 
TW maleic rosin glycende serves as tne 
hard^mg material; The Flexo-resin 
L-l aud Neolyn #40 together ser^e a, 
th7 tackifier, as in Pattern Material Ex- 

dI Tn le the preparation of —Pattern 
Material— Example II, and— Pattern 
MaSal Example III, the ethyl cellu- 
lose is dissolved in a compatible resin. 
The plasticizer is added to assure 
60 bility, Witness, and to a degree, desirable 
transparency. Resilience is ^Pfited to 
the desired degree by the use of the rub- 
ber condensation product oi ..<*cUcized 
rubber preferably of medium hig-h degree 
of i>olymerization (100,000 to 200,000 
„ nlir iilar DP) It is desirable that 
S£ ^ produT-i;' offer substantially coni- 
ng compatibility with the other con- 
stituents and to this end certain of the 
ehSated rubbers (about 60 5 e ^^.°^ a 
viacositv) the medium to high polyi*o- 
-d the normal M*^™" 
and vinyl polymers and «°l^^f>X£ 
he substituted, plus many oi the afeie- 
75 mentioned, elastoplastic materials. 

The property of pressure or contact seal, 
and the pressure or contact sensitive pi o- 
iDertr ana complementary contact seal aie 
i : Sated bv the small additions oi Flexo- 
80 2Km and Neolyn f amounts 
from about 0.50% to about o.O/o — , or 
b7the addition, within about the range 



approximately 



By weight 

25 parts 
100 parts 
25 parts 
2 parts 
2 part s 



90 



95 



65 



70 



<et forth, of such other track producing 
materials as Hercolyn, Keniphol #54 a 
vulcanisable mixed polyhydnc .alcohol 85 
ester of a resin acid and polymeric. fatty 
acids which occur in drying or semi-dry- 
iug oil substantially free from fatty acids 
naturally occurring m the oil, marketed 
by The Sherwin-Williams Company 
Vistanex (Registered Trade Mark) #6 
(low D.P. Polyisohutylene), or combina- 
tions thereof. , j 
If it is found desirable, after compoimd- 
iu<>- the foregoing materials, so further 
slightly or modify tbe toughness or hard- 
ness, any of the following ingredients may ■ 
he add«l, generally, to_the extent from 
about 10%° to about 25% ™^, 00 
nound: Maleic rosin glycende, Ambea-oliW 
#800, marketed by Resinous Products 
Company, maleic anhydride esters such as 
Amberol #S01, marketed by the last men- 
tioned company, Beckacite- (Rf^wtared 
Trade Mark) #1120, niarketed by Reich- 105 
old Chemicals, Inc., Lewisol (Registered 
Trade Mark). #2, marketed by J . D. 
Lewis Company, or Teglac (Registered 
Trade Mark) #152, marketed by Ameri- 
can Cvanamid Company. U» 

We have also found that alpha poly- 
chloroprene, a neoprene, may be used as 
the elastoplastic material for purposes ot 
our present invention. . 

We have also found that bituminous 115 
rubber-like substances may be used, in 
forming the pattern material. One typical 
example of a material of this class is as 
follows : 
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Texaco (Registered 
(as.pi.ait) 

rSaT ^ (^naroue indene" 
Cerese AA - " 
Hemphol - . ' * " 



approximately 140- parts 



instance, a purT^niklf u P art ^ulai- 
laum asphalt t?^ ^ 01 ' ^ lowi1 Peti-o- 
. presents certain oftte^es^rf i^^ntly 

tolity, temperature rani. L\xdt\L 

Wy.s%ht>^ur2 % C&atfXet or ^ la ~ ~ 

w w«^«Msy '*> tins aspnalt 

base material by the addition of one or 
more of a group of compatible resinous 
materials, such as Cumarone resin (cam. 
arone-mdene resms), marketed by Barrett 
Division of Allied Dye & Chemical Go., 
Barrett MH—l to MIL — 8 Cumarone 
resin. We have also found that a small 
amount of Micro or Parafflnic wax can be 
used to control the degree of tack and 
pressure or contact sensitive and pressure 
or contact sealing- properties. Typical 
examples of such materials are: #2300 
o= <mi<ap^7BtaHine wax), mar- 

3n i.eted by Socony Vacuum Oil Companv 
Cerese Brown or Cerese AA wax (ceresin) 
In some instances it may be'desirable fur- 
. therto increase the property of tackiness, 

PATT3SBJT MATERI A!, — Exaaipi,b r. 



2a 

34 
1* 



parts 
parts 
parts 



20 



25 



30 



found to\e^aXi S > W been 

(20,000 fa .Sd^ 1 ^^ 
marketed by ^SSbS ^SSlSL ^ 

Uer^m^ -^™ 45 

ties. Some of -the materials which are suit- 
able axe as follows : 

o" EV* 13 J^froleum asphalt. 
- -Blown petroleum asphalt , 
o. ■ W urtziiite asphalt. " 55 

.4. Patty acid pitch. 

5. OzoJorite and par anm waxes.' 
0. Hard nature asphalts. 
-0 £ 8 Pk a ltites, used alone or fluxed". 
<>. Uosin pitch. go 
The first four of the above listed materials . 
nave the lowest ash con.tent and, therefore 
are especially suitable for the purposes of 
the present invention." 

A typical formula for utilizing- certain 65 
£*. taese.last mentioned uiateHaLiis as 
follows; — - 



70 



75' 



Blown petioleum asphalt (melting point 
about 160-P. jfa about 180°P. orniffher) 
Oumar resin (cnmarone-indene resins) - 
Ceresin from Ozolririte or a cerese or a 
(^^g" upwards of about 

Tackifying agent (such as Vistak, Vis; 
tanex, Plexo-resin, JSTeolyn #40 
Kemphol) . 



By weight. 

approximately 140 parts 
■ >, 25 parts 



'34 parts 



or 



on 4.- Wvriznlite asphalt, if obtained substan- 

80 tially ash free, may be substituted- for the 
blown petroleum asphalt. Of tbe fatty 
acid pitches, we have found stearin pitch 
to be one of the" most desirable, and this 
may also be substitiited for the blown 

85 petroleum asphalt with a simultaneous re- 
i ?x? n 111 e amoimt °f cumar resin and 
the Micro-wax or cerese wax. Rosin pitch 
may be used as the hardening resinous 
material in the asphalt formula, and 

90 chlorinated naphthalenes may be simi- 
larly used. 



l-5to4paxts 

Referring now to the drawings, the 
pattern material, various forms of which 
nave been described, is formed into sheets 
or preformed patterns of the desired thick- 
ness, for example, by injecting or forcing 
the matepal into the cavity 1 defined by 
-the metal die or closed mold parts 2 and 

W 1 ^ 3 1 V at -i l ^» riture fcom about 
30O P. to about 360°P. and. .under pres- 
sure to assure proper filling of the cavitv 
m ^" : \ corresponds to * he vastius to b ® 
We also contemplate forming the pat- 



95 



100 
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tern material into sheets or preforming 
tlio patterns or pattern parts of tlie 
materials described by compression, be- 
tween die or mold parts which are closed 
5 or. compressed upon the material at room 
temperature or relatively cold. 

The cavity 1 shown in Figure 1 
is shaped to form a plurality of 
.. « preformed patterns 5 for formiug clasps 

10 for dental appliances. The clasp patterns 
5 are finished on all surfaces in the 
die or mold parts, as are the other 
patterns according to the present inven- 
i m tion. iCach pattern 5 is finished to 

15 the precise tapered form for giving: the 
finished clasp the desired resilience com- 
bined with the requisite streng-th and 
other desired properties. The patterns 5 
are shown extending in opposite directions 

20 from a connecting rib 6, with' the iar«rer 
ends of the patterns 5 integrally intercon- 
nected by the rib o vrhi :h is formed of the 
pattern material 
. t The preformed patterns or pattern, parts 

25 and the pattern material in sheet form 
are preferably formed against sheet 
material 7 which serves as a parting means 
tor facilitating parting or separation of 
the pattern or the pattern material in 

30 sheet form from the die or mold. The 
sheet material 7, against which the pat- 
tern or sheet of pattern material is thus 
formed, is preferably of such character. 

, that the preformed pattern or sheet of 

35 pattern material will adhere sufficiently 
to the sheet 7 to permit distribution and 
merchandising of the preformed pattern, 
pattern parts, or sheets of pattern material 
on the parting" and carrying sheets 7. At 

40 the same time the sheet material 7 is of a 
character to permit ready stripping or re- 

- inovnl of the pattern parts, sheets of pat- 
tenrinaterial, or strips cut therefrom from 
the sheets 7 for use as desired. The 

45 material of our present invention also has 
a smooth surface or a surface which will 
g-ive an intended effect to the material be 
it smooth or otherwise. 

We have found that sheets 7 of cellu- 

50 lose acetate are admirably adapted for the 
purposes set forth. Grlasrdne, coated with 
poly-vinyl alcohol or water-glass, or 
cellophane (Registered Trade Mark) thus 
coated, and other materials are suitable 

55 for use as the sheets 7. The surface of the 
pattern, pattern parts, or sheet of pattern 
material which is to be applied to the 
model or other part, is preferably formed 
against the sheet 7 which, in addition to 

60 the other functions set forth, thereby pro- 
tects such surfaces of the pattern, pattern 
parts, or sheet of pattern material and 
preserves the tacky, pressure or contact 
, . sensitive, pressure or contact sealing, and 
' 65 other properties thereof until used. 



The patterns shown at 10 in Figure 3 
are patterns for forming palatal or lingual 
bars for dental restorations. They are 
molded precisely as described in connec- . 
tion with Figures 1 and 2 to form exact "70 
reproductions of the cross sections of the 
bars to be cast and ag'ainst a sheet 11 
which corresponds with the sheet T shown 
in Figures 1 and 2. The patterns 10 are 
shown extending from one side of a con- 75 
necting rib 12 which is formed of the pat- 
tern material and integrally connects the 
adjacent ends of the patterns 10. 

In Figure 4 we have shown a sheet 14 . 
of pattern material molded as described 80 
in connection with Figures 1 and 2 3 but 
between a pair of sheets 15- and 10, each 
of which corresponds with the sheet 7 
•shown in Figures 1 and 2. The sheet 14 
of pattern material may be used in sheet 85 
form, or cut into strips or patterns or 
pattern parts, for use as will be presently 
described. In this case, the sheets 15 and 
16 provide protection for both sides of the» 
sheet 14 and serve not only to facilitate- 90 
parting* or separation of the pattern 
material from the mold or die, but for dis- 
tribution and merchandising of the pat- 
tern material in sheet form in the manner 
described in connection with the pre*- 95 
formed patterns of Figures 1, 2 and 3. We 
also contemplate applying sheets similar 
to the sheet 7 to both sides of the pre- 
formed patterns. 

As described, the sheets 7, 11, 15 and 100 
16, formed of cellulose acetate or the other 
materials set forth, not only preserve the 
surface of the preformed patterns and the 
surfaces of the sheet of pattern material, 
but also preserve the freshness of tack of 105 
the pattern material along the side which 
is applied, for example, to the model. In 
order to preserve the tack in the mixture 
we may add to the pattern material an 
anti-oxidant material to preserve the tack ilO 
so that the material is good for rise for 
many days. We have added propyl gallate. 
Many of the other normal antioxidants 
used in the rubber industry may be em- 
ployed, usually reducing esters and acids. 115 
These materials are weather conditioning 
agents. Where employed, they are used in 
relatively small amounts — for example, 
from about 1/10% to about 1.0%. 

TVhere we have referred to cold molding 120 
or compression of the pattern material be- 
tween the die or mold parts at room tem- 
perature, or relatively cold, this applies 
particularly to the pattern material in 
sheet form, but may be applied to the pre- 125 
formed patterns, particularly by flash cold 
molding. The material according' to our 
invention may be molded (1) by compres- 
sion molding, (2) by transfer molding, (3) 
by extrusion molding, (4) by injection 130 
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molding-, or (5) by a, combination of tbe 
above, as, for instance, extrusion, followed 
by transfer molding". 

In the use of tbe pattern material of 
-6 the present invention tbe refractory 
model, shown at 20 in. Figures 5, 6 and 7, 
is preferably dipped and coated with a 
material which will have an affinity for 
the improved pattern material and which 
10 will have tack or pressure or contact sen- 
sitive properties complementary with re- 
spect to the pattern material so that these 
materials will bleed tog-ether and actually 
chemically combine by contact, thereby 
W. effectively to join and seal the pattern to 
the model or different pattern parts to 
each other. 

The material for dipping*' and coating 
th er model 20 is capable of various modifi- 
20 cations. One preferred example of such 
material is as- follows : 

Dipcoat Material— Example A. 

By weight 

I\eolyn #40 approximately 100 parts 

125 Staybelite rosin 100 parts 

Elexo-resin L — 1 75» parts 

Hercolyn 25 parts 

The rTeolyn #40, "the source of "which 
has been previously pointed out, has a 

30 pressure or contact sensitive affinity for 
glass or ceramic materials and is used to. 
cause the dipcoat to adhere to* the model. 
It also causes or contributes a bleeding 
action between the dipcoat and the pattern 

35 material. It flows at about 110 9 C. The 
Staybelite rosin or ester gum or rosin ester 
of medium flow point (.about 120° C.) is 
used to render compatibility of pressure 
or contact sensitive tack to the pattern 

£0 material. The Elexo -resin L — 1 is used as 
a flow agent or one which will give the 
material cold flow properties. 

The dipcoat — Example A — is thinned 
by the Staybelite rosin and Hercolyn. It 

45 is compounded by adding* the four 
materials together and compounding at a 
temperature from about 100° C. to about 
130° C. It may be used or applied to the 
model 20, for example, by dipping the 

50 model in the dipcoat material for a few 
seconds at a temperature within the range 
referred to, preferably at a temperature of 
about 100° C. It is possible to use high 
melt or flow point dip coats by emulsifying* 

55 them and then using same as an emulsion. 
The manner in which the dipcoat material 
coats and penetrates into the refractory 
model 20 from the surface thereof is 
shown more or less diagrammatically at 
60 21 in Figure 5. 

The Weolyn #40 and ITlexo-resin L — 1 
may be used alone as the dipcoat material 
for the model, although the flow point of 
such compound will be higher than the 

05 flow point of— ^Dipcoat — Example A. An 



example of a compound using ISTeolyn 
#40 and Flexo-resin L — 1 alone is as 
- follows: 

Dipcoat Material — Example B. 

By weight. 70 
Weolyn #40 approximately 50 parts 
Flexo-resin L — 1 „ 50 parts 

Another satisfactory material possess- 
ing* the requisite properties for the dip- 
ping and coating of the refractory model 76 
i3 as follows : 

Dipcoat Material — Exampij3 C. - 

By weight. 

#2300 Micro-wax approximately 50 parts 
Hyrex rosin (high 80 
m.p. pale wood 

rosin) 50 parts 

The #2300 Micro-Wax is a thermo- 
plastic resinous material having a melting 
or flow point of about 155 °P. It is mar- 85 
keted by Socony Vacuum Oil Company. ' 
The Hyrex rosin is a rosin neutralized to 
have a relatively high melting or flow 
point of about 195° F. to about; 200° 3?. 

The dipcoats may be used in. three 90 
ways : First, as a hot melt dip as above 
disclosed, in which case the model is 
merely dipped in the dipcoat for a few 
seconds whereupon it is allowed to cool; 
second, as a lacquer of solvent or drying 95 
oil type, in which case the dipcoat isi 
applied cold and allowed to dry; ami 
third, as an oil in water emulsion, in 
which case the dipcoat is rendered thim 
for use at room temperature. The lacquer 100 
and oil in water emulsion types may be " 
used at room temperature, which is an 
advantage. After applying this type of 
dipcoat the emulsion is _a Hawed to dry or 
break. ' 105 

After applying- tile dipcoat to* tbe model - 
20 the pattern material is applied by the 
simple expedient of placing if on the 
model and, pressing it relatively slightly 
to the surface of the model- The* pattern 110 
material, due to its pressure or contact - 
sensitive property, will actually chemic- 
ally combine with the dipcoat on the 
model. The pattern material and dipcoat 
have complementary 'tacks or pressure or 115 
contact sensitive and pressure or contact 
. sealing properties, and bleed together 
effectively to join and- seal the pattern 
material to'tke model or different pattern 
parts to each other by contact or relatively 120 
slight pressure which does not exceed that 
uiider which the pattern material will re- 
turn to its desired contour. 

Tbe eheinical or joining and sealing 
action ensures, that all portions of the pat- 125 
tern material placed against the model are 
effectively joined and sealed thereto. At 
the same time the bleeding, joining, and 
sealing action, takes place relatively 
slowly, i.e. , slow enough so that the pat- 130 
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tern material inay be stripped from the 
model if it is desired to change the posi- 
tion of the pattern material on the model, 
and tlii}> material is stripped from the 
model promptly after it la api>lied. Alter 
the pattern material hat* been in place an 
the model for a short period of time it be- 
comes so firmly secured and sealed in 
place that it is practically impossible to 
strip it from the model. 

In forming a pattern, for example, for 
a dental restoration ae shewn for purpoiseti 
of illustration in. Figures 5 to 8, inclusive, 
from preformed patterns, for example, as 
shown at 5 and 10 in Figures 1 to 3, in- 
clusive, the first step is to dipcoat the 
model 20, as described*. The configuration 
of the desired pattern may be pencilled on 
the model if desired, as well understood 
in the art, m ' 

After the dipcoat has cooled or dried, 
one of the pattern bars 10, for example, 
if* stripped from the sheet 11 and cut ox- 
torn to length and placed upon the model 
and pressed into place to form, for 
example, the palatal bar 24 of the appli- 
ance. The clasp arms, rests, or the like, 
indicated in general at 25, may be formed 
of the> same or other patterns, and applied 
in similar manner. The pattern 26 fcr the 
olasps which taper to their free ends are 
formed by stripping the desired clasp 
forming pattern 5 from the sheet 7 and 
applying same around the teeth 28 and 
to the other pattern parts in similar 
manner to form the pattern for the clasps 
of the appliance. 

Aft shown in Figure 8, the clasp pat- 
terns 26, when applied about the tooth 28, 
are not only sealed in place by relatively 
slfeht pressure or contact, as before, but 
will actually follow depressions, such as 
indicate*! at 29, without destroying the 
desired tapered cross section of the clasp 
patterns. This "is also true where the pat- 
tern material is applied to other depres- 
sions or irregular formations. Heretofore 
in flowing hot wax onto portions of the 
model or teeth which have such depres- 
sions or irregularities, the wax usually 
gets thicker in the depressions, which, of 
course, is highly objectionable. 

If, in completing the pattern, it is de- 
sired to apply wax to the pattern or por- 
tions thereof, this may be done without 
distorting the pattern because of the 
higher softening temperature of the im- 
proved pattern material. 
When the application of the i*attern is 
(ffi completed it may be smoothed or unshed 
off by a flame, by radiant heat, or with 
a hot spatula or the lite, or by dipping in 
a solvent such, for example, as ether, 
acetone, carbon tetrachloride or the like. 
5frlThe improved flaming properties of the 
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pattern material, as previously set forth, 
produce substantially the smoothness of 
glass, without any objectionable degree of 
distortion, and dipping in a solvent pro- 
vides even better uniformity of the pat- 
tern surfaces. If desired, *he solvent may 
be toned down by adding butyl acetate, 
dibutyl ketone, or any such slower evapor- 
ating alcohol or ester or ketone. 

Upon completing the pattern, it is in- 
vested in suitable investment material to 
form a refractory moldl about the pattern, 
as well understood in the art. The entire 
refractory mold is then heated until all of 
the pattern material is completely burned 80 
out or eliminated, whereupon the metal 
or alloy is poured or otherwise introduced 
into the mold cavity and cast to shape- 
The alloy may. be a high temperature fus- 
ing cobalt, chromium alloy, or any other 85 
suitable or preferred alloy or metal. 

In using the patterns shown in Figures 
9 to 12, inclusive, the teeth 35 are set up, 
for example, in wax or pattern material 
36 A on the model 36, and the palate pat- 
tern 37, and buccal and labial -pattern 38, 
which are formed of the material of our 
present invention and applied as previ- 
ously described, are applied to the model 
as shown in Figures 9 and 10. 

The pattern 38 forms the outer surfaces 
of the gum contour* and has the ridges 40, 
which fit between the teeth 35. 

The pattern 37 forins the palate. It, 
likewise, has ridges 42 which fit between 
the teeth 35, and, when applied to the 
model, lends itself to accurate formation 
and maintenance in the pattern of the 
rugae or ridges on the palate part of the 
denture, as shown at 43 in Figure 9. 

Upon completing the application of the 
patterns 37 and 38 to the model, the 
model, pattern parts, and teeth are in- 
vested to form a mold, as well understood 
in the art. The mold is then heated until 110 
all of the pattern material is washed out, 
whereupon the vulcanite, synthetic resin 
or porcelain is introduced and molded to 
shape and to the teeth 35'. A refractory 
model or other article may be formed in 115 
similar manner. 

A dye or coloring, material may be dis- ■ 
solved or dispersed into the pattern mate- 
rial of our present invention in order to 
give the same comr so that it may be used 
in the pattern forming process by color 
differentiation in the parts and for ease in 
a pplic ation of the pattern materials. 

WTiere the pattern material of our in- 
vention is of harder quality, it may be 
warmed or conditioned to bring it to the 
desired condition. For example, the 
initial hardness may "be such as to permit 
convenient and ready handling, and this 
harder material may be rendered suitable 130 
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for iise by warming- it, for 'example, with 
cm electric light bulb, in an oven, with a 
heater pad or the like,, to bring* it to the 
uesired tacky condition; It will remain 
in tacky condition for a matter* of hours, 
after which it again assumes its original 
condition. 

The pattern material 'of our present in- 
vention will take, the operator's, finger 
print and the print of the model, bat, 
when released, returns to its glazy smooth- 
ness. 

Different grades of "hardness of the pat- 
tern material may also be used for our 
patterns, such aa a harder material for a 
harder finishing line, rectangular bar or 
retention piece, or any such line piece, so 
as to permit it to be handled easier when 
hemg placed on the built-up pattern. In 
other words, it may be to "advantage to 
Iiave the fine lines or fine pieces* stiffer 
than the lingual and/pr palatal bars so 
tnat.tney are not so pliable and stringy 
when the operator builds up the pattern. 

A pliable and resilient non-tacky mate- 
rial or almost non-tacky "material may be 
used, to be adhered: .to the model, for 
example, by preparing the model tp» pro- 
vide a tacky surface or a tack specific for 
30 the particular non-tacky or relatively 
non-tacky pattern to be applied thereto". 
It is likewise true that a gTeater hardness 
may be given to our patterns so that they 
are very dimen&ionaliy stable and can be 
pressed together, even though they ara 
hard and fairly non-tacky, and they will 
bleed together. 

We also contemplate using a flexible; 
pattern of rubber or rubber-like material 
or other material which is pliable and 
suitable for the purpose, or a pliable resin 
or the like, and conditioning the contact 
surface of such patterns or applying a 
coating of suitable adhesive thereto so 
that, when pressed against either a pre- 
P^ffd or unprepared model surface, they • 
will adhere thereto. 

The adhesive pressure sensitive pro- 
perty referred to herein and in the claims 
is one in which the pattern material is 
inherently adhesive and pressure sensitive 
relative to the surface to which applied or 
in which there is an actual chemical bond- 
ing, of the pattern material to the surface 
5& due to the adhesive and pressure sensitive 
property of either the pattern material or 
the surface, or to the adhesive and pres- 
sure sensitive properties of both. 

Piccolastic E — 50, a product of the 
Pennsylvania Salt Company, of Phila- 
delphia, Pennsylvania, is another syn- 
thetic resin suitable for the purpose of the 
present invention, being a homologue of 
styrene. 

It is within, the scope ^f this invention 
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to employ as substitutes for the thermo- ' 
plastic materials set forth thermosetting 
inaterials which have the desired proper^ 
ties as herein described and provided that 
no objectionable ash residue results from 70 
the volatilizing, liquefying, or burning 
out of the material and that a volatile 
catalyst is utilized for the same reason. 

Having now particularly described and - 
ascertained the nature of our said inven- 75 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is ; — 

1 . The method of casting articles such 

as dentures m a, mould in which the n at- 80 
tern ig formed by a materi al wHch^TKa ' 
l teS 5 Qye ^ .^ ^yo^Sa nSy heat with out 
Icttviiig behind o b^monubj^ash, chaTroKT 
'lensea in tnaf" separate parts 51 the pat- 
tern such as clasps aiid retention bars are 85 
iornied of standardised preformed parts 
of thermoplastic material capable of 
being joined to the model by pressure "but 
haying sufficient resistance to distortion 
with respect to cross-sectional dimension 90 
and shape so as not to become per manently 
distorted underlie, pressure Tip ^rn^My r £ 
•quired .for joining to the model an^feh 
are also removable by heat. 

2. The method as claimed in claim 1 in 95 
which the labial and lingual portions of 
dentures to be cast are formed of pre- 
vail Parfe Qf tile thermoplastic mate- 

3 Reformed parts for use in casting 100 
articles by the method claimed in claim I 
or tC. 

4. Preformed parts as claimed in claim 
6 in which the thermoplastic material 
comprises an elastoplastic material hard- 105 
ened or bodied with a material of rela- 
tively high ductility and pliability and : 
relatively low elasticity. 

5. Preformed parts as claimed in claim 

4 ^ which the hardening or bodying 110 
material is ethyl ceUuloseT^ 

6. Preformed- parte as claimed in claim 
-j m , . Wioh the material also includes a 

plasticiser. 

7. A method as claimed in claim 1 in 11& 
which the thermoplastic material also in- 
cludes a tacMner, . , . . , 

nia^^ 01 ^ ™? b * method 

claimed in- claim 1 or 2. 

9. Preformed parts as claimed in claim 120 

i\&'*, m 9 which the thermoplastic 
material comprises:: 

Polyester -of sebacic-acid and & ? !prox - 

maleio acid with ethylene * i«v 
glycol, said ester being of 

low maleic ^saturation - 180 parts 

Technical pentaenthritol abie- 

Ethyl ceUulpse - 100 to Tfon. 

150parfe"*° 
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10. Preformed parts as claimed in 
claim 3, 4, 5 or 6 in which the thermo- 
plastic material comprises: — 



approx. 
26 parts 
100 parts 



& Ethyl cellulose ----- 

Eater gum - - 

25%' Cycliciaed rubber in 

micrc**crystalliixe wax - - b'2.5 parts 
Terpene polymer resin - - - 1.5 parts 
1(T Drying* oil modified alkyd 
resin (drop melt point 68° — 
75° C.) ------ - 1.5 parts 

the terpene polymer resin being derived 
from terpenes having the general formula 
15 C 10 H 16 . 

11. Preformed parts aa claimed m 
claim 3, 4, 5 or 6 in which the thermo- 
plastic material comprises: — 
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approx. 

Ethyl cellulose (preferably 

about 6.3 to 10.0 centipoise) 25 parts 
Ester gum ------- 100 parts 

Haleic rosin glyceride - - - 25 parts 
Terpene polymer resin - - - 2 parts 
Drying oil modified alkyd 

resin (drop melt point 68° — 

75 °C.) - 2 parts 

the terpene polymer resin being derived 
from terpenes having the formula 
G 1 oH li . 

12. Preformed parts as claimed in 
claim 3, 4, 5 or 6 in which the thermo- 
plastic material comprises : — 

approx. 

Asphalt ------- 140 parts 

Cumarone indene resin - - - 23 parts 
Cexeain - -- -- -- - 34 parts 

Yuloanisable mixed poly- 

hydric-alcohol ester of a 

resin acid and polymeric 

fatty acids which occur in 

drying or semi-drying oils 

substantially free from fatty 

acids naturally occurring in 

said oil ------ - 1£ parts 

13. For application to dental models for 
completion of details thereon of standard- 
ized crosa-aection and shape, ready-made 
patterns for said details, said m patterns 
having standardized cross-sectional di- 
mensions "and shape and composed essen- 



tially of thermoplastic material having 
surfaces which are non-setting, pressure- 
sensitive adhesive, said thermoplastic 
material being eliniinatable by heat from 55 
refractory moulds, and said patterns hav- 
ing sufficient resistance to distortion with 
respect to cross-sectional dimension and 
shape so as not to become distorted under 
pressures normally required fox adhesion 60 
purposes. 

14. Ready-made denture clasp patterns 
as claimed in claim 13. 

15. Ready-made palatal bar patterns 

as claimed in claim 13. 85 

16. Ready-made palate patterns as 
claimed in claim 13. 

17. Ready-made buccal and labial pat- 
terns as claimed in claim 13. 

18. Ready-made patterns* as claimed in 70 
any of claims 13 to 17 consisting essen- 
tially of rosin derivatives and ethyl cellu- 
lose. 

19. The method of completing a dental 
model with respect to details of standard- 75 
ized cross-section and shape, which com- 
prises, applying to said model ready-made 
patterns for said details, said patterns 
having standardized cross-sectional di- 
mensions and shape and composed essen- 80* 
tially of thermoplastic material having 
surfaces which are non-setting, pressure- 
sensitive adhesive, said thermoplastic 
material being eliniinatable by heat from 
refractory moulds, and said patterns hav- 85 
ing sufficient resistance to distortion with 
respect to cross-sectional dimension and 
shape so as not to become distorted under 
pressure normally required for adhesion 
purposes. 90 

20. The method as claimed in claim 1 
wherein at least the surfaces of the said 
model to which the said preformed parts 
are to be applied are first coated with 
pressure-sensitive adhesive coating mate- 95 
rial. 

Dated this 20th day o£ September, 1945. 
POLLAK, MERCER & TENGH, 
Chartered Patent Agents, 
134, Cheapside, London, E.C.2, 
Agents for the Applicants. 
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